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Sharpening the Focus on Wnt Receptors in the Eye
PAGE 285 and PAGE 299
Norrin activation of the Wnt receptors Fzd4 and Lrp5 is required for retinal vascular
development. Mutations in these genes are associated with retinal hypovasculariz-
tion and vision loss, but what cells are the targets for Norrin signaling in the
complex retinal environment has been unclear. Ye et al. now show that Norrin acti-
vates Fzd4/Lrp5 on developing vascular endothelial cells to initiate an angiogenic
program. In a related paper, Junge et al. show that the transmembrane protein
TSPAN12 is required for b-catenin signaling by Norrin but not Wnt ligands. Tspan12
expression is restricted to retinal endothelial cells, thus spatially restricting b-catenin
signaling. These studies may facilitate therapeutic approaches to a variety of ocular
diseases.
Mitochondrial Polymerase Goes Its Own Way
PAGE 312
Mutations affecting human mitochondrial DNA polymerase g (Pol g) are a major cause of multisystemic diseases. Lee et al.
solve the Pol g holoenzyme crystal structure, revealing that Pol g represents a class of DNA replicase that is structurally and
mechanistically distinct from its eukaryotic and prokaryotic counterparts and providing insight into disease-relatedmutations.
Pol g is vulnerable to nonselective antiretroviral drugs, and this is a cause for the toxicity associated with drugs targeting HIV
transcriptase. The Pol g structure may provide the foundation for rational drug design against HIV.
A Close-up on Two-Component Signaling
PAGE 325
Two-component systems (TCSs) are pairs of signal-transducing proteins found in bacteria, archaea, lower eukaryotes, and
plants. Casino et al. report the crystal structure of the TCS complex formed by a histidine kinase and its cognate response
regulator from Thermotoga maritima. The structure clarifies the architecture of the complex, shows how the response regu-
lator and its phosphorylation state are recognized, and informs the catalytic mechanism of the signal-terminating phospha-
tase reaction. The study suggests a novel cis mechanism for histidine kinase autophosphorylation.
Golgi on the Rack
PAGE 337
The Golgi apparatus is made up of flattened cisternae, but how this flattened shape is
maintained is unclear. In this issue, Dippold et al. identify machinery that links actomyosin
to the Golgi membrane, applying a tensile force. The authors propose a model whereby
this tensile force-creating machinery is required for efficient tubule and vesicle budding
and, as a side effect, pulls the Golgi ribbon around the nucleus and stretches the Golgi
cisternae flat.
GPI Anchors away from the ER
PAGE 352
Many eukaryotic proteins are attached to the cell surface via glycosylphosphatidylinositol (GPI) anchors. GPI-anchored
proteins also contain a complex glycan between the protein and lipid, a feature that is unique for lipid-modified proteins. Fujita
et al. now show that the GPI glycan must be remodeled after attachment to proteins for efficient ER exit and identify the
enzymePGAP5 as catalyzing this remodeling. TheGPI glycan thus functions as an ER-exit signal and regulates GPI-anchored
protein transport in the early secretory pathway.
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Schwann Cells and Melanocytes: Surprising Siblings
PAGE 366
Pigment cells, melanocytes, are thought to arise from neural-tube cells at early embryonic stages, migrating under the skin to
cover the whole body. Adameyko et al. now show that growing nerves projecting throughout the embryonic body tissue
provide a stem/progenitor niche containing Schwann cell precursors from which many skin melanocytes are derived. These
findings establish a distinct pathway for pigmentation and may provide clinical insights on mechanisms for sporadic and
inherited pigmentation disorders as well as for cancers involving Schwann cells and melanocytes.
CNS Breaking News: Thrombospondin Receptor Identified
PAGE 380
Regulation of synapse formation during development and in the adult brain is crucial for
correct function of the CNS. Astrocytes control synaptogenesis by secreting proteins
called thrombospondins. Here Eroglu et al. identify the thrombospondin receptor as
a2d-1, the receptor for the anti-epileptic and analgesic drug gabapentin. a2d-1 is required
postsynaptically and its overexpression enhances synaptogenesis in vitro and in vivo.
These findings identify a2d-1 as a receptor involved in excitatory synapse formation and
suggest that gabapentinmay function therapeutically byblockingnewsynapse formation.
Wnt, This Bud’s for You
PAGE 393
Wnts signal key aspects of development and are implicated in the maturation of synaptic
connections. Although the intracellular pathways initiated byWnts arewell characterized, how hydrophobicWnts are secreted
is not well understood. Here Korkut et al. characterize a role for the transmembrane protein Evi/Wntless in transporting the
DrosophilaWntWinglessacross thesynaptic cleft in exosome-like vesicles. The releaseof these vesiclesby synapses is anovel
mechanism of synaptic communication.
Memories, a Light Bulb Goes on in the Brain
PAGE 405
Which neurons are involved in memory formation and can external manipulation of them create memories? Using a system in
which neurons can be selectively photoactivated by a laser, Claridge-Chang et al. now show that remote-control activation of
a dozen dopaminergic neurons in the fruit fly brain creates memories associated with particular odorants such that future pref-
erence for those odorants is altered. The work indicates that a small number of identifiable neurons is sufficient for generating
behaviorally meaningful memory formation and sets the stage for understanding how memories are normally formed.
Hungry for Memories
PAGE 416
The internal state of an organism, such as how hungry it is, impacts its behavior. For
example, fruit flies act upon learned associations between odorants and a food source,
but only when they are food deprived. Krashes et al. now report that the neural circuit
gating this memory performance is comprised of dopaminergic neurons that respond
to the release of Neuropeptide F, an ortholog of the mammalian ‘‘hunger peptide,’’
NPY. Manipulating the circuit can promote memory performance in fed flies or inhibit
memory performance in hungry flies, thus providing insight into how motivational state
and memory are integrated.
Removing the Split Ends of Mitochondrial Proteins
PAGE 428
Many mitochondrial proteins have amino-terminal presequences that are removed. Vo¨gtle et al. now reveal the mature amino
termini of the mitochondrial proteome. The study reports that most mitochondrial proteins are processed and that they follow
the N-end rule for protein degradation, which connects the amino-terminal residue with the half-life of proteins. They further
identify an intermediate cleaving peptidase that removes destabilizing amino-terminal residues and thus stabilizes the mito-
chondrial proteome. This amino-proteome will serve as a resource for the systematic analysis of mitochondrial protein target-
ing, cleavage, and turnover.
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